CAY VA CAY KHUNG CUA DO THI

e Cay va cac tinh chat cua cay
e Cay khung cua do thi

e Bai toan cay khung nho nhat



CAY VA TINH CHAT CUA CAY

e Cay tu do (free tree) la mot do thi vo hucng lién thong khong
co chu trinh (rung la tap nhiéu cay)
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CAY VA TINH CHAT CUA CAY

e MOt ring hai cay
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CAY VA TINH CHAT CUA CAY

e Pinhly 1: D0 thi 7Tvo hudng n dinh la mot cay néu thoa mot trong

cac tinh chat sau

T khong chlra chu trinh va co n-1 canh

T lién thong va co n -1 canh

T lién théng va moi canh ctia nd déu 1a cau

Hai dinh bat ky dudc n6i véi nhau bang mot dudng di duy nhat

T khong chilra chu trinh nhung néu thém vao mot canh thi cd moét chu
trinh duy nhat



CAY KHUNG CUA DO THI

e Cay T= (V, F) dugc goi la mot cay khung (spanning tree) cua
do thi vo huong lién thong G = (V, E)néu F c E

G Cay BT T, Cay BT T,



CAY KHUNG NHO NHAT

e Khai niém

e Thuat toan Kruskal

e Thuat toan Prim



KHAI NIEM

e Cho G la mot do thi vo hudng, lién thong co trongsd va T
la mot cay khung cua G
= Trong s6 cua T, ky hiéu w(T), 1a tdng trong sb cla tat

ca cac canh cua né: w(T) = Z._ 1 w(e)

= Bai toan: Tim mot cay khung T ¢o trong s6 nho nhat
(minimum spanning tree-MST) cla G



THUAT TOAN KRUSKAL

Y tudng
e Tai moi budc, thuat todn tim mét canh cd trong s6 nhd nhéat

thém vao tap canh cua cay khung sao cho khong gay ra chu
trinh

e Thuat toan dirng khi s6 canh ctia cdy bang s6 dinh ctia do thi
tru 1



THUAT TOAN KRUSKAL

e DO thi G cd trong s va cac canh dugc sap

(e f), (d,9), (c,d) (a¢e)(af) (bf), (fg) (bc) (cf)
3, 4, 5, 6, 7, 9, 10, 11, 14



THUAT TOAN KRUSKAL

e Cay khung nho nhat cua G
a b

O O 5
9
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e f g

(e, f), (d,9), (c,d), (a,e), (b, f) (fg)
3, 4, 5, 6, 9, 10
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THUAT TOAN KRUSKAL

KRUSKAL(G, w) // G =(V, E) ¢ n dinh

F« O // F la tap canh cua cay MST
Sort the edges of E into nondecreasing order by weight w
while |F| < n-1 and E= @ // thuc hién cho dén khi |F| = n-1 hoéc E= &
do e« X | w(x) = min{w(y), yeE)} > e c6 trong s6 bé nhat
E <« E-{e}

if Fu{e} not contain cycle then F «- F_{e}
if |[F|<n-1

then G is not connected

O 0 N o U A W N =

else return T =(V, F)
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THUAT TOAN PRIM

Y tudng

Khdi dau, thuat toan chon moét dinh bat ky cua do thi lam dinh
goc cua cay khung bé nhat

Tai moi budc chon thém mét dinh clia dd thi ma trong s6 canh
noi no v3i mot dinh cua cay la nho nhat

Thuat toan két thuc khi tat ca cac dinh cua do thi da dugc chon
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THUAT TOAN PRIM

MST-PRIM(G, w, S)
1 for each u e V[G]

2 do key[u] < o // key[u] la trong s6 nho nhat cta canh ndi u
3 n[u] <- NIL // v8i mét dinh trong cay MSTdang xay dung
4 key[s] <0

5 Q «V[G]

6 whileQ = J

7 do u «Extract-min(Q) // u la dinh cé key nho nhat

8 for each v € Adj[u]

9 do if v € Q and w(u,v)<key[V]

10 then ~x[v] <« u

11 key[v] <« w(u,v)
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THUAT TOAN PRIM

e DO thi G co trong s, lay a lam dinh xuat phat
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THUAT TOAN PRIM

e Key[a]=0, key[u]= o v&i moi u thudc V
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THUAT TOAN PRIM

e Chon a la dinh dau tién cua MST(do key[a] =0 nho nhat)

Cap nhat key[e]=6, key[f]=7
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THUAT TOAN PRIM

e Chon e la dinh k€&, key[e] =6

A b 1 C

Cap nhat key[f]=3
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THUAT TOAN PRIM

e Chon f la dinh ké cua MST, key[f] =3

A b 1 C

Cap nhat key[b]=9, key[c]=14, key[g]=10
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THUAT TOAN PRIM

e Chon b la dinh ké cua MST, key[b] =9

Cap nhat key[c]=11
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THUAT TOAN PRIM

e Chon g la dinh ké cua MST, key[g] =10

Cap nhat key[d]=4
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THUAT TOAN PRIM

e Chon d la dinh ké cua MST, key[d] =4

Cap nhat key[c]=5
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THUAT TOAN PRIM

e Chon c la dinh ké cua MST, key[c] =5, két thuc thuat toan
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